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(54) LAYERED CERAMIC HEATER 

(57)Abstract: 

PURPOSE: To conduct uniform heating of a whole body by 
arranging a plurality of circuit patterns of electric conductive 
layers in such a manner that parts between the patterns can 
be compensated with each other. 
CONSTITUTION: In one side or both sides of a support 
base member of an insulative wafer, electric conductive 
layers are provided, each having a spiral or concentric circle 
shape heater circuit pattern having a certain resistance 
value and composed of a heat resistant electric conductive 
substance. The number of the conductive layers is 
determined to two or more and the layers are superposed 
on each other in such a manner that parts between them 
can be compensated with each other. Namely, obverse 
parts of 7, 8, 9, and 10mm width are heating portions, while 

that of 4mm width is a gap or turn part and becomes a low temperature part and a lack part. 
When reverse parts are superposed thereon, heating parts of the reverse parts are superposed 
so as to compensate the parts of the obverse parts to eliminate the parts not heated and a whole 
body thereby becomes a uniform heating body. 
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•* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] A double layer ceramic heater at which two or more is supposed and these are 
characterized for an electric conduction layer by thing beyond two or it which it is arranged and the 
deficit section of each circuit pattern becomes so that may be complemented mutually in a double 
layer ceramic heater which consists of an electric conduction layer and an insulating layer. 
[Claim 2] A double layer ceramic heater indicated to claim 1 which is what consists of insulating 
ceramics with which it consists of a refractory metal or conductive ceramics with which an electric 
conduction layer consists of a tungsten (W), a tantalum (Ta), molybdenum (Mo), and carbon, and 
an insulating layer consists of a pyrolysis boron nitride (PBN), a boron nitride (BN), a nitriding 
silicon (SiN), and an aluminum oxide (aluminum 203). 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Since this invention can perform a double layer ceramic heater and 
especially flat soak heating, it relates to the double layer ceramic heater made useful for heating of 
the substrate at the time of forming a thin film by chemistry gaseous-phase vacuum deposition or 
the sputtering technique, or a wafer. 
[0002] 

[Description of the Prior Art] As the heating method of the wafer in the molecular beam epitaxy in a 
semiconductor product manufacturing process, CVD, sputtering, etc. To use the compound 
ceramic heater of a pyrolysis boron nitride (PBN) and PAIRORI tech graphite (PG) is confirmed 
(refer to JP,63-241921,A). Since there is also no trouble of [ wearing is easy and ] heat 
deformation, an open circuit, and a short circuit compared with the conventional tantalum wire 
heater, it is easy to use this thing, and since it is moreover a field-like heater, it also has the 
advantage that soak is comparatively easy to be obtained. 
[0003] 

[Problem(s) to be Solved by the Invention] and about this kind of compound ceramic heater In 
order to improve the temperature distribution within a field, it is also proposed that a periphery 
enlarges calorific value per unit area (application-for-a-utility-model-patent common 3-30393 refer 
to number description). Moreover, in order to improve the temperature balance of the thickness 
direction, forming a heater layer in both sides of a support substrate is also proposed (Japanese 
Patent Application No. No. 230405 [ two to ]). Referring to the Japanese-Patent-Application-No. 
No. 138286 [ three to ] description at this kind of double layer ceramic heater The break of a circuit 
pattern, Since a low-temperature portion is made to the clinch section, there is a defect that soak 
heating becomes difficult, and in the thing in which the heater layer was formed to both sides, 
since it is that in which this heater layer has the same circuit pattern, there is also a defect that the 
temperature-distribution difference within a field becomes large. 
[0004] 

[Means for Solving the Problem] About a double layer ceramic heater at which this invention 
solved such disadvantage and a defect, in a double layer ceramic heater at which this consists of 
an electric conduction layer and an insulating layer, two or more is supposed and these are 
characterized for an electric conduction layer by thing beyond two or it which it is arranged and is 
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become so that it may be complemented mutually by deficit portion of each circuit pattern. 
[0005] Namely, this invention persons set at a double layer ceramic heater which consists of a 
well-known electric conduction layer and a well-known insulating layer conventionally, as a result 
of examining many things that two or more ceramic heater which cannot do the low-temperature 
section but can perform soak heating should be developed. A portion which serves as two or low 
temperature [ in / two or more is supposed and / a break of a circuit of this electric conduction 
layer, and the clinch section ] beyond it in this electric conduction layer so that it may not become 
low temperature by piling up with other electric conduction layers If that deficit section was 
complemented mutually, since this low-temperature section was lost, research on a configuration 
of a member which constitutes a header, this electric conduction layer, and an insulating layer for 
the ability of this to be carried out now to soak heating would be advanced, and this invention 
would be completed. This is explained further in full detail below. 
[0006] 

[Function] As for this invention, this makes an electric conduction layer two or the plurality beyond 
it about a double layer ceramic heater in the double layer ceramic heater which consists of an 
electric conduction layer and an insulating layer. Although these are characterized by being 
arranged and becoming so that the deficit portion of each circuit pattern may be complemented 
mutually If other electric conduction layers are laid on top of the portion used as low temperature, 
such as a break of the circuit pattern of one electric conduction layer, and the clinch section, 
according to this, since this low-temperature section will be complemented with the elevated- 
temperature section of other electric conduction layers The low-temperature section is lost and the 
profitableness that this can be made into a soak heating layer is given. 

[0007] Although the electric conduction layer which has the heating circuit pattern of the shape of 
a line or a concentric circle will be prepared if the double layer ceramic heater of this invention has 
a certain resistance which consists of heat-resistant conductive matter in one side or both sides of 
a support base material which consist of an insulating wafer, suppose two or more and let this 
electric conduction layer be the thing beyond two or it which piled this up so that that deficit 
section might be complemented mutually, as shown in drawing 1 . 

[0008] That surface section and (b) show that rear-face section, (c) shows that drawing of 
longitudinal section, and, as for (a) of this drawing 1 , a diameter each of these Although it 
considers as the thing of lOOmmphi Although the place of 7mm, 8mm, 9mm, and 10mm of this 
surface section is the exoergic section as shown in (c), the place of 4mm serves as the low- 
temperature section in a break or the clinch section and it is just going to become the deficit 
section Since it will pile up so that the heating unit of this rear-face section may complement the 
deficit section of this surface section if the rear-face section is put on this, according to this, the 
deficit section is lost and the profitableness that the whole turns into a soak object is given. 
[0009] Although it shall have the heating circuit pattern of the shape of the shape of a spiral which 
consists of heat-resistant conductive material, and a concentric circle as this electric conduction 
layer was described above This that what is necessary is just to consist of conductive ceramics, 
such as refractory metals, such as a tungsten (W), a tantalum (Ta), and molybdenum (Mo), or 
carbon Although what is necessary is just to perform formation of this heating circuit pattern with 
the applying method, chemistry gaseous-phase vacuum deposition (CVD method), vacuum 
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deposition, etc., this thing may prepare an insulating layer on this if needed, and may prepare a 
heater layer on this further. 

[0010] Moreover, although this insulating layer serves as a support base material of this double 
layer ceramic heater, this shall just be made from insulating ceramics, such as for example, a 
pyrolysis boron nitride (PBN), a boron nitride (BN), a nitriding silicon (SiN), and an alumina 
(aluminum 203). 
[0011] 

[Example] Next, the example of this invention and the example of a comparison are given. 
An example diameter To both sides of an insulating pyrolysis boron-nitride (PBN) wafer whose 
thickness is 1mm in lOOmmphi After preparing the electric conduction layer which vapor-deposits 
PAIRORI tech graphite (PG) in thickness of 25 micrometers with a CVD method, and has a 
heating circuit pattern, The electric conduction layer which has the heating circuit pattern in which 
a circuit pattern carries out difference to the above which thickness becomes from PG layer which 
is 25 micrometers by the same method as besides shown in drawing 1 and drawing 2 was 
prepared, and the double layer ceramic heater of this invention was made to form. 
[0012] Subsequently, when the temperature distribution of the direction of a path when energizing, 
heating and heating within vacuum devices at this double layer ceramic heater were measured, 
the result as shown in drawing 3 was obtained, and it was checked that soak heating is possible 
for this thing. 

[0013] The example diameter of a comparison On one side of the insulating pyrolysis boron-nitride 
(PBN) wafer whose thickness is 1mm in lOOmmphi As PAIRORI tech graphite (PG) is vapor- 
deposited in thickness of 50 micrometers with a CVD method and it was shown in drawing 4 , after 
preparing the electric conduction layer which has a heating circuit pattern and making a double 
layer ceramic heater, Although a result as shown in drawing 5 is obtained and this thing is soak in 
general when the temperature distribution of the direction of a path when energizing, heating and 
heating within vacuum devices to this are measured Since the low-temperature section was in the 
break of the circuit pattern shown in drawing 4 (b), it was checked that it is what cannot be used 
as a soak heating object. 
[0014] 

[Effect of the Invention] In the double layer ceramic heater which consists of an electric conduction 
layer and an insulating layer as this invention described this above about the double layer ceramic 
heater It is what presupposes two or more and is characterized for an electric conduction layer by 
the thing beyond two or it which it is arranged and the deficit section of each circuit pattern 
becomes [ these ] so that may be complemented mutually. Since this thing is complemented by 
the superposition with which the low-temperature section (deficit section) generated in the break of 
a circuit pattern and the clinch section complements the deficit section of the electric conduction 
section, the low-temperature section of it is lost and it comes to be able to carry out soak heating 
of the whole This thing has the profitableness that it is supposed for heating of the substrate at the 
time of forming a thin film by the CVD method or the sputtering technique, or a wafer that it is 
useful. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[ Drawing 1] It is what showed the electric conduction layer of the double layer ceramic heater by 
this invention, and in (a), the surface section and (b) show the plan of the rear-face drawing, and 
(c) shows the drawing of longitudinal section. 

[ Drawing 2] It is what showed other modes in drawing 1 , and in (a), the surface section and (b) 
show the plan of the rear-face section, and (c) shows the drawing of longitudinal section. 
[ Drawing 3] The thermal mapping of the direction of a path at the time of energization of the 
double layer ceramic heater obtained according to the example of this invention is shown. 
[ Drawing 4 ] It is what showed the electric conduction layer of the double layer ceramic heater as 
an example of a comparison of this invention, and (a) shows the plan and (b) shows the drawing 
of longitudinal section. 

[ Drawing 5] The thermal mapping of the direction of a path at the time of energization of the 
double layer ceramic heater obtained in the example of a comparison of this invention is shown. 
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